In this paper, we define the incomplete pi function and then present some inequalities involving the function.
Introduction
The pi function is defined by
where a > 0. Note that Π(n) = n! where n ∈ N. The incomplete pi function is defined by
where a, x > 0. We let Π(a, 0) = Π(a).
In this paper, we present the inequality
and other inequalities for the incomplete pi function.
Results
Theorem 2.1. Let a, x > 0 and 0 ≤ c < y. Then
Proof. For any t > 0, we let
Note that 1 + y − c t a is decreasing in t > 0 since a > 1 and y > c. This
We obtain that H(t) > 0 for all t ∈ (c, p) and H(t) < 0 for all t ∈ (p, ∞).
Hence, we have
Theorem 2.2. Let a, c > 0 and x, y > c. Then
Proof. For any t > 0, we let F (t) = Π(a, t) Π(a, c) and
).
Then We obtain that H(t) > 0 for all t ∈ (c, p) and H(t) < 0 for all t ∈ (p, ∞).
). Hence, we have
Theorem 2.3. Let a > 0 and 0 < y < c < x. Then
for all t > 0.
Let
Note that e −t(y−c)/c is increasing in t > 0 since y < c. This implies that H is decreasing.
Note We obtain that H(t) > 0 for all t ∈ (c, p) and H(t) < 0 for all t ∈ (p, ∞). Thus, G (t) > 0 for all t ∈ (c, p) and G (t) < 0 for all t ∈ (p, ∞). Then G(x) ≥ 0.
It follows that F ( 
